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69 Top drive well drilling apparatus with improved wrench assembly.

& A top drive well drilling apparatus, having a drive
unit (19) for rotating a drill string. The drive unit (19) is con-
nected to a carriage (21), which guides the drive unit (19)
along a vertical guide frack (23). A wrench assembly (29), for
making and breaking connections between the stem of the
drive unit and the drill string, can be moved between a work-
ing position along the axis of the drill string and a retracted
position away from the axis of the drill string. The wrench
assembly (29) can also be moved vertically, and is mounted
on the carriage (21).

é._.[

T A< 35

ACTORUM AG

0162 001



10

15

20

25

30

35

0162001

This invention relates in general to a well

Syl

drilling apparatus and in particular to a top drive
well drilling apparatus.

A top drive drilling system rotates a drill
string from the top, rather than using a rotary table, a
kelly, and a kelly bushing. An electric drilling motor is
suspended from the drilling rig's conventional swivel
and is attached to the top of the drill string. The
drilling motor may also be attached +to a carriage,
which is guided by a pair of vertical tracks. The drilling
motor is connected to the drill string by a cylindrical
stem, whiéh extends downward from the motor. A wrench
assembly 1is also suspended from the drilling motor, in
order to break out or make up connections between the
stem and the drill string. A drill pipe elevator is sus-
pended by links below the bottom of the stem. As the drill
string is drilled down, the elevator will contact the
floor of the drilling rig. If the elevator and the wrench
assembly could be moved out of the way, the drill string
could be drilled down further before additional lengths
of pipe must be added to the drill string.

The present invention is a top drive well
drilling apparatus in which the wrench assembly is mounted
on a carriage and can be retracted away from the stem and
the drill string. The wrench assembly can be moved between
a working position over well center and a retracted posi-
tion away from well center. The wrench assembly can also
move vertically.

The above , as well as additional objects,
features and advantages of the invention, will become
apparent in the following detailed description of the
invention shown by way of example in the attached drawings,
wherein:

Fig. 1 is a perspective view of a drilling
apparatus of the invention;

Fig. 2 is a side view of a carriage and a

wrench assembly and
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Fig. 3 is a front view of a carriage and a

- 2 -

wrench assembly.
Figure 1 illustrates a top drive well drilling
5 apparatus of the invention. A conventional traveling
block 13 and a conventional hook 15 are suspended by
cables 17 from the top of an o0il well derrick. A drive
unit 19 is suspended from the hook 15 and mounted on a
carriage 21. The drive unit 19 is a drilling motor of a
10 conventional type. The carriage 21 guides the drive
unit 19 up and down along a pair of vertical guide
tracks 23. A cylindrical quill, or stem 25, extends
downward from the drive unit 19, and connects to the top
of a drill string 27. The drill string 27 consists of a
15 series of pipe sections and has a rotary rock bit
attached at the bottom for drilling a well bore.

A wrench assembly 29 is provided for making
up the connection between the stem 25 and the drill
string 27. The wrench assembly is mounted to the

20 carriage 21, and is capable of moving between a working
position along the stem 25, or the axis of the drill
string 27, and a retracted position away from the axis
of the drill string 27. The wrench assembly 29 is also
capable of moving vertically along the stem 25 and the

25 drill string 27.

Figures 2 and 3 are close-up views of the
carriage 21 and the wrench assembly 29. The wrench
assembly 29 has a top wrench 33 and a bottom wrench 35.
These wrenches 33, 35 may be open-faced, but preferably

30 have a load~bearing gate. The top wrench 33 is a spline

wrench and is adapted to engage the stem 25. The

bottom wrench 35 has grippers and is adapted to engage
the drill string 27. The wrenches 33,35 can thus be used
to make up or break out connections between the stem 25

35 and the drill string 27 in a manner well known in the art.
The wrench assembly 22 can also be used to make up or
break out connections between various subs between the

stem 25 and the drill string 27, such as kelly cocks.
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The wrench assembly 29 is carried by a C-shaped
bracket 37. This bracket 37 has a T-shaped flange 39,
which fits within a slot 41 on the bottom of a vertically
movable inner tube 43. The bracket 37 is also connected
to a hydraulic cylinder 45, which is secured to a flange
47 extending down from the inner tube 43.

The inner tube 43 passes upward between a set
of rollers 49 into an outer tube 51. The inner tube 43
continues upward, out of the outer tube 51, and between
a second set of rollers 53. The outer tube 51 is welded
to the frame 55 of the carriage 21, and the inner tube 43
is movable vertically through the outer tube 51.

A pair of chains 57 are attached to brackets
59 on each side of the inner tube 43. Each chain 57 extends
upward, around a pulley 61, and then downward to a bracket
63 on the carriage 21. The bracket 37 , the inner tube
43, and the chains 57 are thus a means for mounting the
wrench assembly 29 on the carriage 21. The pulleys 61
are each mounted on the lower ends of hydraulic cylinders
65, the upper ends of which are connected to the carriage
21. The carriage 21 has a plurality of wheels 67, which
guide the carriage 21 along the guide tracks 23.

In operation, the hydraulic cylinder 45
connected to the wrench assembly bracket 37 is a means
for moving the wrench assembly 29 between a working
position along the axis of the drill string 27 and a
retracted position away from the axis of the drill string
27. Figure 2 illustrates the wrench assembly 29 in the
working position, with the hydraulic cylinder 45 fully
extended. As the cylinder 45 is retracted, the bracket 37
and the wrench assembly 29 are moved to the retracted
position. When the cylinder 29 is extended, the bracket
37 and wrench assembly 29 are returned to the working
position.

The hydraulic cylinders 65 attached to the

carriage 21 are a means for moving the wrench assembly 29
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vertically, relative to the stem 25. Figures 2 and 3
illustrate the wrench assembly 29 in the uppermost posi-
tion relative to the stem 25, and the cylinders 75
are fully retracted. To lower the wrench assembly 29, the
cylinders 65 are extended. The chains 55 and pulleys
61 create a two to one ratio between the movement of the
wrench assembly 29 and the movement of the pulleys 61.
For example, if the cylinders 65 are extended to move the
pulleys 61 downwards four feet , the wrench assembly 29
will be moved downward a distance of eight feet.

The well drilling apparatus of the invention
has an improved wrench assembly 29, which provides
several advantages over the prior art. The capability
of moving vertically enables the wrench assembly 29 to
break connections at several points along the stem 25 and
drill string 27, and the break out can be performed
anywhere in the derrick. The retractability of the wrench
assembly 29 enables the wrenches 33,35 to get around
obstacles along the axis of the stem 25, such as kelly

cocks.
The hydraulic cylinders 65 attached to the

carriage 21 are a means for moving the wrench assembly 29
vertically, relative to the stem 25. Figures 2 and 3
illustrate the wrench assembly 29 in the uppermost
position relative to the stem 25, and the cylinders 75
are fully retracted . To lower the wrench assembly 29,
the cylinders 65 are extended. The chains 55 and pulleys
61 create a two to one ratio between the movement of the
wrench assembly 29 and the movement of the pulleys 61.
For example, if the cylinders 65 are extended to move
the pulleys 61 downwards four feet, the wrench assembly
29 will be moved downward a distance of eight feet.

The well drilling apparatus of the invention has
an improved wrench assembly 29, which provides several
advantages over the prior art. The capability of moving
vertically enables +the wrench assembly 29 to break
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connections at several points along the stem 25 and drill
string 27, and the break out can be performed anywhere
in the derrick. The retractability of the wrench assembly
29 enables the wrenches 33,35 to get around obstacles
along the axis of the stem 25, such as kelly cocks.

While the invention has been shown in only one
of its forms, it should be apparent to those skilled
in the art that it is not so limited, but is susceptible
to various changes and modifications , without departing

from the scope thereof.
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CLAIMS:
1. A top drive well drilling apparatus,

comprising

a drive unit (19) for rotating a drill string
(27) about the longitudinal axis of the drill string;

a guide track (23), which extends generally
in a vertical direction;

a carriage (21) for connecting and guiding
the drive unit (19) along the guide track (23);

a stem (25) , extending downward from the drive
unit (19), for transmitting torque from the drive unit (19)
to the drill string (27); and

a wrench assembly (29) for making and breaking
connections between the stem (25) and the drill string
(27) ; characterized by

means (45) for moving the wrench assembly (29)
between a working position along the axis of the drill
string (27) and a retracted position away from the axis
of the drill string (27).
2. A top drive well drilling apparatus, according
to claim 1, characterized by means (65) for moving the
wrench assembly (29) vertically in relation to the stem
(25).
3. A top drive well drilling apparatus according
to claim 2, characterized by means (37,43,57) for mounting

the wrench assembly (29) on the carriage (21) .
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